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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for laser welding of a resin member which does not 
generate inferior welding. 

SOLUTION: The method for laser welding is a method wherein an interface where a transmissible resin 
material consisting of a transmissible resin transmitting to a laser light as a heating source is brought into 
contact with a non-transmissible resin material consisting of a non-transmissible resin non-transmissible 
to the laser light is heat-melted and welded from the transmissible resin member side by irradiating it with 
the laser light. It is possible by the method for laser welding of the resin member to perform laser welding 
of the resin member by one welding process suppressing generation of inferior welding. 
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* NOTICES * 

i 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

It is the laser joining approach of the resin member which is made to carry out heating melting of the 
contact interface of the transparency resin material which consists of transparency resin which is 
penetrable to the laser light as a source of heating, and the nontransparent resin material which consists of 
nontransparent resin which is opaque to this laser light by the exposure of this laser light from this 
transparency resin material side, and welds it. 

The laser joining approach of the resin member which arranges the joining resin which consists of this 
nontransparent resin into the beam of light of this laser light, carries out heating fusion, and is 
characterized by supplying the melting liquid of this joining resin to the contact edge of both resin material. 

[Claim 2] 

While fitting heights are prepared in said contact edge of said transparency resin material, the fitting 
crevice which can insert these fitting heights is established in said contact edge of said nontransparent 
resin material, 

The laser joining approach of a resin member according to claim 1 that joining of one wall of the opposite 
walls of the couple which forms this fitting crevice is carried out to one surface section of these fitting 
heights, and other walls of this fitting crevice and the surface section of another side of these fitting 
heights divide the reservoir section in which said melting liquid of said joining resin is stored. 
[Claim 3] 

Said joining resin is the laser joining approach of the resin member according to claim 1 allotted into the 
beam of light of said laser light in the location which separated small spacing from the front face of said 
transparency resin material and said nontransparent resin material. 
[Claim 4] 

Said joining resin is the laser joining approach of the resin member according to claim 1 beforehand allotted 
where said contact edge is contacted. 
[Claim 5] 

Said joining resin is the joining approach of a resin member according to claim 1 of having a line. 
[Claim 6] 

Said joining resin is the joining approach of a resin member according to claim 1 of having the shape of 

powder. 

[Claim 7] 

The transparency resin material which consists of transparency resin which is penetrable to the laser light 
as a source of heating, The laser joining approach which is made to carry out heating melting of the 
contact interface with the nontransparent resin material which consists of nontransparent resin which is 
opaque to this laser light by the exposure of this laser light from this transparency resin material side, and 
welds it is used. It is the laser joining approach of the resin member which scans this laser light to this 
contact interface of this transparency resin material and this nontransparent resin material, and welds this 
transparency resin material and this nontransparent resin material, 

The laser joining approach of the resin member characterized by carrying out the pressure welding of this 
transparency resin material and this nontransparent resin material the front and behind a direction. [ which 
are near / where this laser light of this contact interface was irradiated / the exposure section, and this 
laser light scans ] 
[Claim 8] 

the direction in which said transparency resin material and said nontransparent resin material are pressed 
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by each aforementioned contact edge — receiving — abbreviation — the flange which projected in the 
vertical direction forms — having 

The laser joining approach of a resin member according to claim 7 that the fitting crevice into which these 
fitting heights can fit was established in this flange of this nontransparent resin material while fitting 
heights were prepared in this flange of this transparency resin material. 
[Claim 9] 

A cross-section concave letter-like slot is formed in the front face which faced in opposite directions to 
the front face in which the front face which faced in opposite directions to the front face in which said 
fitting heights of said flange of said transparency resin material were formed, and/or said fitting crevice of 
said flange of said nontransparent resin material were formed, 

The laser joining approach of a resin member according to claim 8 of having the roller with which the press 
member which presses this transparency resin material and this nontransparent resin material when 
irradiating laser light runs the interior of this slot. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the laser joining approach of a resin member. 
[0002] 

[Description of the Prior Art] 

It is performed frequently that the components of various fields, such as autoparts, are resinified and resin 
mold goods take more in recent years than viewpoints, such as lightweight-izing and low-costHzing. And 
resin mold goods divided and fabricated resin mold goods from viewpoints, such as a raise in productivity, 
to two or more resin members beforehand, and a means to join mutually and to manufacture these resin 
members is taken more often. 
[0003] 

And the laser joining approach is used for the junction approach which joins resin members. Laser joining is 
the approach of making carry out heating melting of the contact sides of transparency resin material and 
nontransparent resin material, and joining both in one by irradiating laser light from a transparency resin 
material side, after piling up the transparency resin material which is penetrable to laser light, and the 
nontransparent resin material which is opaque to laser light. 
[0004] 

In this laser joining approach, the laser light which the laser light which penetrated the inside of 
transparency resin material arrived at the contact side of nontransparent resin material, was absorbed, and 
was absorbed by this contact side is accumulated as energy. Consequently, while heating melting of the 
contact side of nontransparent resin material is carried out, heating melting of the contact side of 
transparency resin material is carried out by heat transfer from the contact side of this nontransparent 
resin material. Both are joined in one by making the contact sides of transparency resin material and 
nontransparent resin material stick by pressure in this condition. 
[0005] 

By the way, in laser joining which was described above, in order to carry out joining of the contact sides of 
transparency resin material and nontransparent resin material certainly and to obtain sufficient bonding 
strength, it is not necessary to make the clearance between the contact sides of transparency resin 
material and nontransparent resin material small or anything as much as possible. If a clearance is located 
in a contact side, generation of heat in the contact side of nontransparent resin material will become that 
heat transfer is hard to be carried out to the contact side of transparency resin material. Heating melting in 
the contact side of transparency resin material serves as imperfection, and the contact sides of 
nontransparent resin material and transparency resin material stop and fully welding. 
[0006] 

Furthermore, when a clearance exists in the contact side of nontransparent resin material and 
transparency resin material, even if joining is performed by laser joining, there is a problem that sufficient 
joining reinforcement is not obtained. If laser joining is performed in detail after the clearance has existed in 
the contact side of nontransparent resin material and transparency resin material, a clearance will be filled 
with melting expansion when nontransparent resin material fuses, and joining will be carried out. That is, the 
apparent density gravity of nontransparent resin material is falling. For this reason, joining reinforcement 
falls. And joining reinforcement comes to fall as the amount of clearances in a contact side increases. The 
relation between this amount of contact side clearances and joining reinforcement was shown in drawing 9 . 
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[0007] 

And if the configuration of a resin member becomes complicated or the magnitude of a resin member 
becomes large, it will become easy to produce the clearance between contact sides. If the configuration of 
a resin member becomes complicated, a contact side will serve as a complicated configuration and it will be 
hard coming to carry out a pressure welding at the time of joining. Moreover, if the magnitude of a resin 
member becomes large, camber, and a wave or torsion will come to arise on the front face of a resin 
member, a gap will come to arise in a contact side, and a clearance will come to be generated by this gap. 
[0008] 

[The technical problem which is going to solve invention] 

This invention is considered in the above-mentioned actual condition, is made, and let it be a technical 
problem to offer the joining approach of the resin member which does not produce poor joining. 
[0009] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, this invention persons found out that the above- 
mentioned technical problem was solvable by supplying the melting liquid of nontransparent resin to the 
contact side of a resin member, and filling a clearance. 
[0010] 

Namely, the laser joining approach of the resin member of this invention The transparency resin material 
which consists of transparency resin which is penetrable to the laser light as a source of heating, A 
contact interface with the nontransparent resin material which consists of nontransparent resin which is 
opaque to laser light It is the laser joining approach of the resin member which is made to carry out heating 
melting by the exposure of the laser light from a transparency resin material side, and is welded, and the 
joining resin which consists of nontransparent resin is arranged into the beam of light of laser light, heating 
fusion is carried out, and it is characterized by supplying the melting liquid of joining resin to the contact 
section of both resin material. 
[0011] 

The melting liquid of joining resin is supplied to the contact section of resin material, and the laser joining 
approach of the resin member of this invention carries out the seal of the contact section of both resin 
material because melting liquid congeals in this contact section. Furthermore, when the clearance is 
generated in the interface of resin material, generating of poor joining can be pressed down by melting 
liquid trespassing upon this clearance and filling a clearance. 
[0012] 

Moreover, it found out that generating of a clearance could be pressed down by pressing near [ where the 
laser light of resin material was irradiated ] the contact section of resin material as other approaches of 
solving the above-mentioned technical problem. 
[0013] 

Namely, the laser joining approach of the resin member of this invention The transparency resin material 
which consists of transparency resin which is penetrable to the laser light as a source of heating, The laser 
joining approach which is made to carry out heating melting of the contact interface with the 
nontransparent resin material which consists of nontransparent resin which is opaque to laser light by the 
exposure of the laser light from a transparency resin material side, and welds it is used. It is the laser 
joining approach of the resin member which scans laser light to the contact interface of transparency resin 
material and nontransparent resin material, and welds transparency resin material and nontransparent resin 
material. It is characterized by carrying out the pressure welding of transparency resin material and the 
nontransparent resin material the front and behind a direction. [ which are near / where the laser light of a 
contact interface was irradiated / the exposure section, and laser light scans ] 
[0014] 

The laser joining approach of the resin member of this invention is carrying out the pressure welding of 
transparency resin material and the nontransparent resin material [ near / where laser light was 
irradiated / the exposure section ], and has secured the adhesion of the transparency resin material and 
nontransparent resin material in the exposure section by which laser light was irradiated. Moreover, the 
laser joining approach of the resin member of this invention can carry out laser welding of the resin 
member which was able to suppress generating of poor joining at one joining process. 
[0015] 

[Embodiment of the Invention] 
(The first invention) 

The laser joining approach of the resin member of this invention is the laser joining approach of the resin 
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member which is made to carry out heating melting of the contact interface of the transparency resin 
material which consists of transparency resin which is penetrable to the laser light as a source of heating, 
and the nontransparent resin material which consists of nontransparent resin which is opaque to laser light 
by the exposure of the laser light from a transparency resin material side, and welds it. 
[0016] 

The laser light which the laser light which penetrated the inside of transparency resin material arrived at 
the contact side of nontransparent resin material, and this laser joining was absorbed, and was absorbed by 
this contact side is accumulated as energy. Consequently, while heating melting of the contact side of 
nontransparent resin material is carried out, heating melting of the contact side of transparency resin 
material is carried out by heat transfer from the contact side of this nontransparent resin material. In this 
condition, the contact sides of transparency resin material and nontransparent resin material are made to 
stick by pressure, and both are joined in one. In this way, in the obtained joint, among planes of 
composition, melting of the planes of composition is carried out, and they are joined, and both the resin 
that constitutes both resin material fuses, and since the condition of having entered mutually and having 
twined is formed, a firm junction condition is constituted and it has high bonding strength and high pressure 
resistance. 
[0017] 

The laser joining approach of the resin member of this invention arranges the joining resin which consists 
of nontransparent resin into the beam of light of laser light carries out heating fusion, and supplies the 
melting liquid of joining resin to the contact section of both resin material. If joining resin is arranged into 
the beam of light of the laser light which is irradiating the contact interface, since joining resin consists of 
nontransparent resin, joining resin will be heated by laser light. And joining resin is fused. And the melting 
liquid of the joining resin produced by melting is supplied to the contact section of both resin material. The 
condition that the melting liquid supplied to the contact interface became entangled with the resin of the 
contact section like the tangle of both the resin in the contact section of both resin material is formed. 
Consequently, the seal nature of both resin material improves. 
[0018] 

Furthermore, when the clearance is generated in the contact interface, the melting liquid of the joining 
resin supplied to the contact interface trespasses upon this clearance. A clearance is filled because 
melting liquid trespasses upon a clearance, and generating of poor joining is suppressed by it. Moreover, if 
melting liquid trespasses upon a clearance, heating to transparency resin material will be performed by own 
heat of melting liquid, and generating of poor joining of both resin material will be suppressed. 
[0019] 

It is desirable that the reservoir section which stores the melting liquid supplied to the periphery section of 
the contact edge of transparency resin material and nontransparent resin material was divided. By the 
reservoir section being prepared, the supplied melting liquid stops spilling out from a contact edge, and 
sufficient joining resin for a contact edge is supplied. Consequently, lowering of the bonding strength of 
both resin material is suppressed. 
[0020] 

In the joining approach of this invention, while fitting heights are prepared in the contact edge of 
transparency resin material, the fitting crevice which can insert fitting heights is established in the contact 
edge of nontransparent resin material. By a fitting crevice and fitting heights being prepared in the contact 
edge of resin material, both resin material can be positioned easily. Moreover, by a fitting crevice and fitting 
heights being formed in a contact edge, fitting heights can be inserted in a fitting crevice, joining can be 
carried out now by the surface section of fitting heights, and the wall of a fitting crevice, and the joining 
area of resin material increases. An increment of joining area increases the joining reinforcement of resin 
material. 
[0021] 

And when fitting heights are inserted in a fitting crevice and one surface section of fitting heights sticks 
with one wall of a fitting crevice, it is desirable that the reservoir section in which the melting liquid of 
joining resin is stored by other walls of a fitting crevice and the surface section of another side of fitting 
heights is divided. In the reservoir section being divided, the melting liquid of joining resin can be held at the 
contact edge. 
[0022] 

That is, while fitting heights are prepared in the contact edge of transparency resin material, it is desirable 
that the fitting crevice which can insert fitting heights is established in the contact edge of nontransparent 
resin material, joining of one wall of the opposite walls of the couple which forms a fitting crevice is carried 
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out to one surface section of fitting heights, and other walls of a fitting crevice and the surface section of 
another side of fitting heights divide the reservoir section in which the melting liquid of joining resin is 
stored. 
[0023] 

As for the wall of another side of the opposite wall of a couple in which the fitting crevice established in 
the contact edge of nontransparent resin material forms a fitting crevice, it is desirable to be formed in 
height lower than one wall. By irradiating laser light from an opposite wall side with lower height, it can 
suppress that the irradiated laser light is interrupted by nontransparent resin material (opposite wall of the 
side by which laser light is irradiated). 
[0024] 

As for joining resin, it is desirable to be allotted into the beam of light of laser light in the location which 
separated small spacing from the front face of transparency resin material and nontransparent resin 
material. By joining resin being arranged into the beam of light of the laser light of the location which 
separated small spacing from the front face of resin material, the loss of the laser light irradiated by the 
contact edge can be suppressed. 
[0025] 

In detail, if joining resin is arranged into the beam of light of laser light, the laser light irradiated by this 
joining resin will be absorbed by joining resin. At this time, the laser light which is not irradiated by joining 
resin is irradiated by the contact edge of resin material as it is. And the shadow corresponding to joining 
resin comes to arise in the laser light irradiated by the contact edge. The irradiated laser luminous energy 
is not supplied to the part corresponding to this shadow of a contact edge. And in this invention, the 
increment in the part used as this shadow can be suppressed by joining resin being arranged into the beam 
of light of laser light in the location which separated small spacing from the front face of transparency resin 
material and nontransparent resin material. By specifically controlling the joining resin arranged into the 
beam of light of laser light at the time of joining, the melting volume of the joining resin supplied to a 
contact edge can be adjusted, it is the phase where desired melting volume was supplied, joining resin can 
be removed from the beam of light of laser light, and sufficient laser light for joining can be irradiated. 
[0026] 

In addition, the location which separated small spacing from the front face of the transparency resin 
material on which joining resin is arranged, and nontransparent resin material shows the location supplied 
to a contact edge after the joining resin fused by laser light has fused. Preferably, it is the vertical upper 
part of the contact edge where laser light was irradiated. 
[0027] 

As for joining resin, having been beforehand allotted, where a contact edge is contacted is desirable. That 
is, the loss of the heat of the melting liquid of joining resin not only does not arise, but it is suppressed by 
joining resin having been beforehand arranged on the contact edge that the impurity of the atmospheric-air 
middle class mixes at the time of migration (floating) of melting liquid. Furthermore, since laser light is 
irradiated where a contact edge is contacted in joining resin, a focal location can irradiate a near laser light 
and loss of energy can be suppressed. 
[0028] 

It is desirable to arrange joining resin on the reservoir section of an above-mentioned contact edge 

beforehand. 

[0029] 

Especially the gestalt of joining resin is not limited. For example, the shape of a line and powder can be 

raised. 

[0030] 

As for joining resin, it is desirable to have a line. Joining resin can be easily arranged into the beam of light 
of laser light because joining resin has a line. Furthermore, the dose (the amount of melting of joining resin) 
of the laser light of joining resin can be controlled now by having a line. When the melting liquid of the 
joining resin fused by laser light is fully supplied to a contact edge in detail, melting volume can be 
controlled by taking out joining resin out of a beam of light. As for linear joining resin, it is desirable that the 
size is thinner than the beam of light of laser light. 
[0031] 

As for joining resin, it is desirable to have the shape of powder. Powder-like joining resin can shorten the 
heating time for carrying out melting of the joining resin. That is, that the time amount for carrying out 
melting of the joining resin is shortened shows that melting of resin material is performed immediately. That 
is, it is hard coming to generate the heating nonuniformity of resin material. Furthermore, if joining resin 
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consists of a solid-state which has thickness, even if laser light is irradiated, by the time laser luminous 
energy reaches a rear-face side, time lag will arise, and the front-face side where laser light hits will 
become an elevated temperature from a rear-face side. Namely, a temperature gradient arises, and if a 
temperature gradient becomes large too much, decomposition by heat will arise depending on the 
construction material of joining resin. Moreover, joining resin may be the gestalt of the paste with which not 
only the gestalt of joining resin powder but joining resin powder distributes and becomes a desired 
dispersion medium that what is necessary is just to have the shape of powder. 
[0032] 

In the joining approach of this invention, as a class of resin used for nontransparent resin material, it has 
thermoplasticity, and especially if it may absorb without making the laser beam as a source of heating 
penetrate, it will not be limited. For example, what mixed predetermined coloring matters, such as carbon 
black, a color, and a pigment, in polyamides (PA), such as nylon 6 (PA6) and Nylon 66 (PA66), polyethylene 
(PE), polypropylene (PP), a styrene acrylonitrile copolymer, polyethylene terephthalate (PET), polystyrene. 
ABS, an acrylic (PMMA), a polycarbonate (PC), polybutylene terephthalate (PBT), PPS, etc. can be raised. 
In addition, what added reinforcement fiber, such as a glass fiber and carbon fiber, may be used if needed. 
[0033] 

It will not be limited, especially if have thermoplasticity, the laser beam as a source of heating is made to 
penetrate above predetermined permeability and it gets as a class of resin used for transparency resin 
material. For example, polyamides (PA), such as nylon 6 (PA6) and Nylon 66 (PA66), polyethylene (PE), 
polypropylene (PP), a styrene acrylonitrile copolymer, polyethylene terephthalate (PET), polystyrene, ABS, 
an acrylic (PMMA), a polycarbonate (PC), polybutylene terephthalate (PBT), etc. can be mentioned. In 
addition, what added reinforcement fiber and coloring matters, such as a glass fiber and carbon fiber, may 
be used if needed. 
[0034] 

As resin used for the joining resin which consists of nontransparent resin, it has thermoplasticity, and 
especially if it may absorb without making the laser beam as a source of heating penetrate, it will not be 
limited. For example, what mixed predetermined coloring matters, such as carbon black, a color, and a 
pigment, in polyamides (PA), such as nylon 6 (PA6) and Nylon 66 (PA66), polyethylene (PE), polypropylene 
(PP), a styrene acrylonitrile copolymer, polyethylene terephthalate (PET), polystyrene, ABS, an acrylic 
(PMMA), a polycarbonate (PC), polybutylene terephthalate (PBT), PPS, etc. can be raised. In addition, what 
added reinforcement fiber, such as a glass fiber and carbon fiber, may be used if needed. 
[0035] 

Moreover, about the combination of the resin used for transparency resin material, nontransparent resin 
material, and joining resin, it considers as the combination of what have compatibility mutually. As such 
combination, the combination of others, nylon 6, and Nylon 66, the combination of PET and PC, the 
combination of PC and PBT, etc. can be mentioned. [ combination / of resin of the same kind, such as 
nylon 6 and Nylon 66, ] 
[0036] 

As a class of laser light, it is relation with an absorption spectrum of transparency resin material, board 
thickness (transparency length), etc. which make laser light penetrate, and what has wavelength from which 
the permeability within transparency resin material becomes beyond a predetermined value is selected 
suitably. For example, glass:neodymium 3+ laser, YAG: Laser light, such as neodymium 3+ laser, ruby laser, 
He-Ne laser, krypton laser, an argon laser, H2 laser, N2 laser, and semiconductor laser, can be raised. As 
more desirable laser, YAG:neodymium 3+ laser (wavelength of laser light: 1060nm) and semiconductor laser 
(wavelength of laser light: 500-1 OOOnm) can be raised. 
[0037] 

Although the wavelength of laser light cannot generally be determined since it changes with resin 
ingredients joined, it is desirable that it is 1060nm or less. If wavelength exceeds 1060nm, it will become 
difficult to carry out melting of the plane of composition mutually. 
[0038] 

Moreover, as for the output of laser light, it is desirable that it is 50-900W. If it becomes difficult for an 
output to be low and for the output of laser light to carry out melting of the plane of composition of a resin 
ingredient mutually less than [ 50W ] and 900W are exceeded, an output will become superfluous and the 
problem of a resin ingredient evaporating or deteriorating will come to arise. 
[0039] 

The melting liquid of joining resin is supplied to the contact section of resin material, and the laser joining 
approach of the resin member of this invention carries out the seal of the contact section of both resin 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/11/04 



JH,2UU4-U08Db 1 ,A |Ut I AILtU Ut^UKlh* I IUN J 



0/ 1 J "X — v 



material because melting liquid congeals in this contact section. Furthermore, when the clearance is 
generated in the interface of resin material, generating of poor joining can be pressed down by melting 
liquid trespassing upon this clearance and filling a clearance. That is, the laser joining approach of the resin 
member of this invention can carry out laser welding of the resin member which was able to suppress 
generating of poor joining at one joining process. 
[0040] 

(The second invention) 

The transparency resin material which consists of transparency resin with which the laser joining approach 
of the resin member of this invention is penetrable to the laser light as a source of heating, The laser 
joining approach which is made to carry out heating melting of the contact interface with the 
nontransparent resin material which consists of nontransparent resin which is opaque to laser light by the 
exposure of the laser light from a transparency resin material side, and welds it is used. It is the approach 
of scanning laser light to the contact interface of transparency resin material and nontransparent resin 
material, and welding transparency resin material and nontransparent resin material. 
[0041] 

The laser light which the laser light which penetrated the inside of transparency resin material arrived at 
the contact side of nontransparent resin material, and laser joining was absorbed, and was absorbed by this 
contact side is accumulated as energy. Consequently, while heating melting of the contact side of 
nontransparent resin material is carried out, heating melting of the contact side of transparency resin 
material is carried out by heat transfer from the contact side of this nontransparent resin material. In this 
condition, the contact sides of transparency resin material and nontransparent resin material are made to 
stick by pressure, and both are joined in one. In this way, in the obtained joint, among planes of 
.composition, melting of the planes of composition is carried out, and they are joined, and both the resin 
that constitutes both resin material fuses, and since the condition of having entered mutually and having 
twined is formed, a firm junction condition is constituted and it has high bonding strength and high pressure 
resistance. 
[0042] 

And the welding which transparency resin material and nontransparent resin material welded becomes long 
by scanning laser light to the contact interface of transparency resin material and nontransparent resin 
material. Moreover, the joining reinforcement of transparency resin material and nontransparent resin 
material is securable because a welding becomes long. 
[0043] 

The pressure welding of transparency resin material and the nontransparent resin material is carried out 
the front and behind the direction. [ which the laser joining approach of the resin member of this invention 
is near / where the laser light of a contact interface was irradiated / the exposure section, and laser light 
scans ] A gap of the location of transparency resin material and nontransparent resin material stops arising 
at the time of laser joining by the pressure welding of both the resin material having been carried out in the 
front and the back of a scanning direction of laser light. Moreover, since the pressure welding of both the 
resin material is carried out near the exposure section, in order not to press the whole resin material, 
lowering of the joining precision of both resin material is suppressed. In addition, near [ where the pressure 
welding of both the resin material is carried out ] the exposure section is so desirable that it is near near 
as much as possible. 
[0044] 

the direction in which the pressure welding of transparency resin material and the nontransparent resin 
material is carried out to each contact edge — receiving — abbreviation — while the flange which 
projected in the vertical direction is formed and fitting heights are prepared in the flange of transparency 
resin material, it is desirable that the fitting crevice into which fitting heights can fit was established in the 
flange of nontransparent resin material. 
[0045] 

That is, the pressure welding of the contact edge of transparency resin material and nontransparent resin 
material can be carried out by pressing this flange by forming a flange in each of each contact edge of 
each resin material, the direction in which the pressure welding of the transparency resin material in which 
a flange projects, and the nontransparent resin material is carried out here — receiving — abbreviation — 
the thrust to which a vertical direction presses both resin material — receiving — abbreviation — a 
vertical direction is shown. Moreover, as for both the directions where the flange of each resin material 
projects, it is desirable that it is the same direction. 
[0046] 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgLejje 2005/1 1 /04 



JM,2UU4-UD8t>bl,A LUtlAlLtU Ut^UKJK IIUNJ 



// I J *x — >/ 



Moreover, while fitting heights are prepared in the flange of transparency resin material, both resin material 
can Be easily positioned at the time of joining by the fitting crevice into which fitting heights can fit being 
established in the flange of nontransparent resin material. Moreover, by a fitting crevice and fitting heights 
being formed in a contact edge, fitting heights can be inserted in a fitting crevice, joining can be carried out 
now by the surface section of fitting heights, and the wall of a fitting crevice, and the joining area of resin 
material increases. An increment of joining area increases the joining reinforcement of resin material. 
[0047] 

As for the wall of another side of the opposite wall of a couple in which the fitting crevice established in 
the contact edge of nontransparent resin material forms a fitting crevice, it is desirable to be formed in 
height lower than one wall. By irradiating laser light from an opposite wall side with lower height, it can 
suppress that the irradiated laser light is interrupted by nontransparent resin material (opposite wall of the 
side by which laser light is irradiated). 
[0048] 

The press member which has the fixture of a couple compressible in the thickness direction after the 
flange of both resin material has carried out the laminating can perform press with transparency resin 
material and nontransparent resin material. That is, the pressure welding of both the resin member can be 
carried out by compressing the flange in the condition of having carried out the laminating in the thickness 
direction. 
[0049] 

As for a press member, having been formed in the laser light source and one is desirable. When spacing of 
the exposure section of laser light and the press member which are irradiated by the contact interface of 
resin material can be fixed and laser light is scanned by a press member and the laser light source being 
formed in one, it can suppress that laser light irradiates a press member. Moreover, since it has the 
effectiveness which can fix the exposure section of laser light, and the distance of a press member in a 
short distance, big and roughHzation of the physique of the equipment used for laser joining can be 
suppressed. 
[0050] 

It is desirable to have the roller with which the press member which presses transparency resin material 
and nontransparent resin material when a cross-section concave letter-like slot is formed in the front face 
which faced in opposite directions to the front face in which the front face which faced in opposite 
directions to the front face in which the fitting heights of the flange of transparency resin material were 
formed, and/or the fitting crevice of the flange of nontransparent resin material were formed and laser light 
is irradiated runs the interior of a slot 
[0051] 

A cross-section concave letter-like slot is formed in one [ at least ] flange of both resin material, and laser 
light can be easily scanned at the time of laser joining by having the roller with which a press member runs 
the interior of this slot That is, it can suppress that a slot and a roller function as a guide and both resin 
material shifts at the time of joining. 
[0052] 

In the joining approach of this invention, especially the thrust when carrying out the pressure welding of 
the contact interface of transparency resin material and nontransparent resin material is not limited. That 
is, a proper decision is made by the joining reinforcement demanded after the construction material of the 
transparency resin material by which joining is carried out, and nontransparent resin material, or joining. 
[0053] 

In the joining approach of this invention, as a class of resin used for nontransparent resin material, it has 
thermoplasticity, and especially if it may absorb without making the laser beam as a source of heating 
penetrate, it will not be limited. For example, what mixed predetermined coloring matters, such as carbon 
black, a color, and a pigment, in polyamides (PA), such as nylon 6 (PA6) and Nylon 66 (PA66), polyethylene 
(PE), polypropylene (PP), a styrene acrylonitrile copolymer, polyethylene terephthalate (PET), polystyrene, 
ABS, an acrylic (PMMA), a polycarbonate (PC), polybutylene terephthalate (PBT), PPS, etc. can be raised. 
In addition, what added reinforcement fiber, such as a glass fiber and carbon fiber, may be used if needed. 
[0054] 

It will not be limited, especially if have thermoplasticity, the laser beam as a source of heating is made to 
penetrate above predetermined permeability and it gets as a class of resin used for transparency resin 
material. For example, polyamides (PA), such as nylon 6 (PA6) and Nylon 66 (PA66), polyethylene (PE), 
polypropylene (PP), a styrene acrylonitrile copolymer, polyethylene terephthalate (PET), polystyrene, ABS, 
an acrylic (PMMA), a polycarbonate (PC), polybutylene terephthalate (PBT), etc. can be mentioned. In 
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■ addition, what added reinforcement fiber and coloring matters, such as a glass fiber and carbon fiber, may 

■ 

be used if needed. 
[0055] 

As a class of laser light, it is relation with an absorption spectrum of transparency resin material, board 
thickness (transparency length), etc. which make laser light penetrate, and what has wavelength from which 
the permeability within transparency resin material becomes beyond a predetermined value is selected 
suitably. For example, glassrneodymium 3+ laser, YAG: Laser light, such as neodymium 3+ laser, ruby laser, 
He-Ne laser, krypton laser, an argon laser, H2 laser, N2 laser, and semiconductor laser, can be raised. As 
more desirable laser, YAGrneodymium 3+ laser (wavelength of laser light: 1060nm) and semiconductor laser 
(wavelength of laser light: 500-1 OOOnm) can be raised. 
[0056] 

Although the wavelength of laser light cannot generally be determined since it changes with resin 
ingredients joined, it is desirable that it is 1060nm or less. If wavelength exceeds 1060nm, it will become 
difficult to carry out melting of the plane of composition mutually. 
[0057] 

Moreover, as for the output of laser light, it is desirable that it is 50-900W. If it becomes difficult for an 
output to be low and for the output of laser light to carry out melting of the plane of composition of a resin 
ingredient mutually less than [ 50W ] and 900W are exceeded, an output will become superfluous and the 
problem of a resin ingredient evaporating or deteriorating will come to arise. 
[0058] 

The laser joining approach of the resin member of this invention is carrying out the pressure welding of 
transparency resin material and the nontransparent resin material [ near / where laser light was 
irradiated / the exposure section ], and has secured the adhesion of the transparency resin material and 
nontransparent resin material in the exposure section by which laser light was irradiated. Moreover, the 
laser joining approach of the resin member of this invention can carry out laser welding of the resin 
member which was able to suppress generating of poor joining at one joining process. 
[0059] 
[Example] 

Hereafter, this invention is explained using an example. 
[0060] 

As an example of this invention, laser joining of resin material was performed and resin mold goods were 

manufactured. 

[0061] 

In addition, the laser light used for laser joining is semiconductor laser whose wavelength is 940nm, and 50- 

900W, and working speed made the output 0.5 - 5 m/min. 

[0062] 

Moreover, the resin material in which joining is carried out by laser joining consists of transparency resin 
material 1 which consists of resin which has permeability to the above-mentioned laser light, and 
nontransparent resin material 2 which consists of resin which is opaque to the above-mentioned laser light. 

[0063] 

The resin which constitutes the transparency resin material 1 was nylon 6 glass reinforcement, and the 

permeability to laser light was 20% or more. 

[0064] 

The resin which constitutes the nontransparent resin material 2 mixed carbon black and a coloring matter 

in nylon 6 glass reinforcement, and the absorption coefficient over laser light was 80% or more. 

[0065] 

That is, the transparency resin material 1 and the nontransparent resin material 2 consist of resin which 

has compatibility mutually. 

[0066] 

Permeability [ here as opposed to laser light ] irradiated laser light in the thickness direction of the resin 
formed in tabular [ with a thickness of 3mm ], and was determined by measuring with a spectrometer the 
laser light which penetrated this resin. 
[0067] 

Moreover, laser permeability irradiated laser light in the thickness direction of the resin formed in tabular 
[ with a thickness of 3mm ], and was determined by measuring with a spectrometer the laser light which 
penetrated this resin. 



http:/ / www4.ipdl.ncipi.go.jp/ cgi-bin/ tran_web_cgi_ejje 



2005/11/04 



JP.2004-058581.A IDETAILED DESCRIPTIONJ 9/13 ^— v 

[0068] 
(Example 1) 

An example 1 is an example which arranged linear joining resin and performed laser joining of a resin 
member into the beam of light of laser light The situation of laser joining of this example was shown in 
drawing 1 -2. 
[0069] 

The fitting heights 1 1 which project caudad are formed in the contact edge 10 as for which joining is 
carried out by laser joining of the transparency resin material 1. It is formed in the plane to which surface 
1 1a of the side by which a laser beam is irradiated carries out abbreviation coincidence of these fitting 
heights 1 1 with the direction where the transparency resin material 1 is extended, and it inclines and 
surface 1 lb facing in opposite directions is formed so that thickness may become thin toward a head side 
(lower part side). 
[0070] 

The fitting crevice 21 where the above-mentioned fitting heights 1 1 are inserted is established in the 
contact edge 20 of the nontransparent resin material 2. This fitting crevice 21 is formed in the shape of 
[ which can insert the above-mentioned fitting heights 1 1 ] a cross-section concave letter. And when the 
above-mentioned fitting heights 1 1 are inserted in the fitting crevice 21, it is formed so that it may be in 
agreement with surface 1 lb in which one wall 21b of the opposite walls 21a and 21b of the couple which 
forms the fitting crevice 21 was formed by the fitting heights 1 1 inclining. And wall 21a of another side 
(side by which laser light is irradiated) of the fitting crevice 21 is already kicked so that space can be 
formed between surface 1 1a of the side by which the laser light of the fitting heights 1 1 is irradiated. This 
space serves as the reservoir section 3. And wall 21a of another side of the fitting crevice 21 is formed in 
height lower than one wall 21b. That is f let the opposite wall of the side by which a laser beam is irradiated 
be height lower than the high opposite wall of an opposite hand. 
[0071] 

Laser joining of both the resin material 1 and 2 sets the transparency resin material 1 and the 
nontransparent resin material 2 to a position first. The transparency resin material 1 and the 
nontransparent resin material 2 are set so that surface 11b toward which the fitting heights 11 of the 
transparency resin material 1 inclined may contact the front face of one wall 21b of the fitting crevice 21 
of the nontransparent resin material 2 in detail. It is in the condition of having stuck a part of apical surface 
of the fitting heights 1 1, and base of the fitting crevice 21 , at this time. Moreover, both the resin material 1 
and 2 was held so that a gap might not arise in the contact side of both the resin material 1 and 2. 
[0072] 

And the above-mentioned laser light was irradiated at the contact interface of both the resin material 1 
and 2. At this time, laser light was irradiated at the include angle which inclined to the direction (it sets to 
drawing 1 and 2, and is the direction of a vertical) where both the resin material 1 and 2 contacts. The 
laser light irradiated by this exposure can shorten the transparency length who penetrates the 
transparency resin material 1. 
[0073] 

And the linear resin wire 4 which is among the beam of light of laser light, and consists of resin which does 
not have permeability in the location of the vertical upper part of the reservoir section 3 to laser light was 
supplied. Supply of this resin wire 4 was performed to the laser head 51 which emits laser light at one using 
the already kicked resin wire feeder 52. This resin wire feeder 52 can supply the resin wire 4 continuously 
into the beam of light of thejaser light irradiated from the laser head 51. The resin wire 4 arranged into the 
beam of light of laser light absorbs laser luminous energy, and temperature rises. And the resin wire 4 is 
fused, and melting liquid 41 falls from the resin wire 4, and it is stored by the reservoir section 3. 
[0074] 

The resin wire 4 comes to mix carbon black and a coloring matter in nylon 6. The absorption coefficient 

[ as opposed to laser light in this resin wire 4 ] was 80% or more. 

[0075] 

Moreover, the laser light which is not absorbed by the resin wire 4 was irradiated by the contact interface 
of both the resin material 1 and 2 at this time. First, the laser light irradiated by the contact interface 
penetrates the transparency resin material 1, arrives at the front face of the nontransparent resin material 
2, and is absorbed. And the laser light absorbed by the transparency resin material 2 is accumulated as 
energy. Consequently, while heating melting of the contact side of the nontransparent resin material 2 is 
carried out, heating melting of the contact side of the transparency resin material 1 is carried out by heat 
transfer from the contact side of this nontransparent resin material 2. 
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[0076] 

In this condition, press the transparency resin material 1 and the nontransparent resin material 2, the 
contact sides of the fitting crevice 21 and the fitting heights 11 are made to stick by pressure, and both 
are joined in one. If the clearance exists in the contact interface of the transparency resin material 1 and 
the nontransparent resin material 2 at this time, the melting liquid 41 of the resin wire 4 dropped at the 
reservoir section 3 will trespass upon this clearance. And resin required for joining of the transparency 
resin material 1 and the nontransparent resin material 2 is supplied. Poor joining in a contact interface has 
stopped consequently, arising. 
[0077] 

In this way, in the obtained joint, among planes of composition, melting of the planes of composition is 
carried out r and they are joined, and both the resin that constitutes both resin material fuses, and since 
the condition of having entered mutually and having twined is formed, a firm junction condition is 
constituted and it has high bonding strength and high pressure resistance. 
[0078] 

Since the melting liquid of a resin wire is supplied, this melting liquid congeals in the outside-surface 
section of a contact interface, and the contact interface of both resin material has stopped moreover, 
being exposed to the front-face side of the contact interface of both resin material. That is, the seal 
nature of the resin Plastic solid with which it comes to carry out laser joining of both the resin material is 
improving. 
[0079] 

In addition, although this example was explained in partial laser joining, as shown in drawing 3 , it can 
perform laser joining continuously by making laser light scan. At this time, the scan of laser light can be 
scanned at the rate which nontransparent resin material is fully heated and the melting liquid of a resin 
wire can fully supply. 
[0080] 

This example showed the effectiveness that generating of poor joining could be suppressed by the 
exposure of a one-time laser light. 
[0081] 
(Example 2) 

Examples 2 are an example 1 and same example except having changed to the resin wire and having 
performed laser joining using powder-like joining resin. The situation at the time of joining was shown in 
drawing 4 . 
[0082] 

Also in this example, like the example 1, the laser light from a laser head 51 was irradiated at the contact 
interface of the transparency resin material 1 and the nontransparent resin material 2, and joining resin 
powder 4 T from the resin powder feeder 53 already kicked by a laser head 51 and one in this laser light was 
supplied. Here, joining resin powder 4' supplied into laser light was the powder formed from the same resin 
as the resin wire 4 of an example 1, and mean particle diameter was 50 micrometers. 
[0083] 

Joining resin powder 4' supplied into the laser beam at the time of laser joining absorbs a laser beam, 
immediately, falls in the state of melting in the reservoir section 3, and is stored by the reservoir section 3. 
And the contact interface of the transparency resin material 1 and the nontransparent resin material 2 as 
well as an example 1 is supplied, and both the resin material 1 and 2 is welded. 
[0084] 

Also in the example 2, both resin material has been welded firmly, without producing poor joining like an 

example 1. 

[0085] 

In addition, also in this example, like an example 1, as shown in drawing 5 , laser joining can be continuously 

performed by making laser light scan. 

[0086] 

moreover 

(Example 3) 

This example carried out laser welding of the resin material of the gestalt from which each contact edge of 
the transparency resin material by which joining was carried out in examples 1 and 2, and nontransparent 
resin material differs. 
[0087] 

The fitting heights 16 and ** in which the transparency resin material 1 of an example 3 projects under the 
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flange 15 which projected in the side by which laser light is irradiated by the contact edge 10 as for which 
joining is carried out by laser joining as the cross section was shown in drawing 7 f and the flange 15 are 
prepared. These fitting heights 16 are making the cross-section configuration of the abbreviation 
trapezoidal shape which contracts gradually and projects toward a head side (lower part side). And let 
short dip side-face 16a of the side by which laser light is irradiated be die length shorter than long dip 
side-face 16b of an opposite hand. Moreover, the cross-section concave letter-like chamfer (not shown) is 
formed in the front face on which the fitting heights 16 of a flange 15 do not project. 
[0088] 

Moreover, the fitting heights 15, the fitting crevice 26 divided in the cross section which can be fitted in, 
and ** are prepared in the contact edge 20 of the nontransparent resin material 2 at the front-face top of 
the flange 25 which projected in the side by which laser light is irradiated, and a flange 25. This fitting 
crevice 26 is made into the fitting heights 16 and the configuration to adjust, and is making the cross- 
section configuration of abbreviation trapezoidal shape where opening spreads gradually toward the upper 
part from a base. And on the other hand, as for 26a, inside [ it is the opposite walls 26a and 26b of the 
couple which forms the fitting crevice 26 ] is formed in height lower than another side. That is, let low 
opposite wall 26a of the side by which a laser beam is irradiated be height lower than high opposite wall 
26b of an opposite hand. In addition, the inner surface of a low opposite wall turns into a short dip side face 
by which laser joining is carried out in contact with a short dip side face, and the inner surface of a high 
opposite wall turns into a long dip side face by which laser joining is carried out in contact with a long dip 
side face. 
[0089] 

Laser joining of both the resin material 1 and 2 sets the transparency resin material 1 and the 
nontransparent resin material 2 to a position first. The fitting crevice 26 of the nontransparent resin 
material 2 was made to carry out fitting of the fitting heights 16 of transparency resin material in detail. 
And both the resin material 1 and 2 was held so that a gap might not arise in the contact side of both the 
resin material 1 and 2. In addition, in the condition that fitting of the fitting heights 16 was carried out to 
the fitting crevice 26, the flanges 15 and 25 of both the resin members 1 and 2 are in the condition of 
having carried out the laminating. 
[0090] 

It continued and laser joining was performed using laser joining equipment. 
[0091] 

The laser joining equipment used in this example has the press member 6 compressed in the thickness 
direction which carried out the laminating of the flange which was formed in one, and which carried out the 
laminating to the laser head (not shown) which irradiates the laser light which heats the contact interface 
of both resin material, and the laser head. 
[0092] 

The press member 6 has the roller 61 it runs along with a flange 15 while pressing the flange 15 of the 
transparency resin material 1 to a nontransparent resin material 2~way, and the press fixture 62 which 
presses the front face in which the fitting crevice 26 of the flange 25 of the nontransparent resin material 
2 is not formed. 
[0093] 

Laser joining performed in this example is explained below. 
[0094] 

First, the transparency resin material 1 and the nontransparent resin material 2 are set to a position. The 
transparency resin material 1 and the nontransparent resin material 2 were set so that the fitting heights 
15 of the transparency resin material 1 might be inserted in the fitting crevice 26 of the nontransparent 
resin material 2 and the front face of the fitting crevice 26 and the front face of the fitting heights 16 might 
contact in detail. 
[0095] 

And the press member 6 of laser joining equipment is set to the flanges 15 and 25 in the condition that the 
transparency resin material 1 and the nontransparent resin material 2 carried out the laminating, and 
flanges 15 and 25 are pressed. The roller 61 of the press member 6 was inserted in and set to the chamfer 
by which the roller 61 was formed in the flange 15 in the movable condition along with this chamfer at this 
time. By this press, the fitting crevice 26 and the fitting heights 16 stuck. In addition, the press by the 
press member 6 was pressed by the pressure which a clearance does not produce in the contact interface 
of the fitting crevice 26 and the fitting heights 16 in the condition of having fitted in. 
[0096] 
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Laser, light is made to irradiate from a laser head, where the flanges 15 and 25 of both the resin material 1 
and 2 are compressed. And it was made to scan, where this laser light is irradiated and laser joining 
equipment is guided with a roller 61. By the exposure of this laser light as generated in examples 1 and 2, 
heating melting arose in the contact interface of both resin material, and both resin material produced 
joining. 
[0097] 

As mentioned above, joining of transparency resin material and the nontransparent resin material was 

carried out by making laser light scan. 

[0098] 

This example showed the effectiveness that generating of poor joining could be suppressed by the 

exposure of a one-time laser light 

[0099] 

[Effect of the Invention] 

The melting liquid of joining resin is supplied to the contact section of resin material, and the laser joining 
approach of the resin member of this invention carries out the seal of the contact section of both resin 
material because melting liquid congeals in this contact section. Furthermore, when the clearance is 
generated in the interface of resin material, generating of poor joining can be pressed down by melting 
liquid trespassing upon this clearance and filling a clearance. That is, the laser joining approach of the resin 
member of this invention can carry out laser welding of the resin member which was able to suppress 
generating of poor joining at one joining process. 
[0100] 

Moreover, the laser joining approach of the resin member of this invention is carrying out the pressure 
welding of transparency resin material and the nontransparent resin material [ near / where laser light was 
irradiated / the exposure section 1 and has secured the adhesion of the transparency resin material and 
nontransparent resin material in the exposure section by which laser light was irradiated. The laser joining 
approach of the resin member of this invention can carry out laser welding of the resin member which was 
able to suppress generating of poor joining at one joining process. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the condition that the transparency resin material and 
nontransparent resin material of an example 1 contacted in the contact edge. 

[Drawing 2] It is drawing which observed from the side the condition of having irradiated laser light in the 
example 1. 

[Drawing 3] It is drawing which observed the condition of having irradiated laser light in the example 1, from 
the upper part. 

[Drawing 4] It is drawing having shown the condition of having irradiated laser light in the example 1. 
[Drawing 5] It is drawing which observed from the side the condition of having irradiated laser light in the 
example 2. 

[Drawing 6] It is drawing which observed the condition of having irradiated laser light in the example 2, from 
the upper part. 

[Drawing 7] It is drawing having shown the condition that the transparency resin material and 
nontransparent resin material of an example 3 contacted in the contact edge. 

[Drawing 8] It is drawing which observed the condition of having irradiated laser light in the example 3, from 
the upper part. 

[Drawing 9] It is drawing having shown the relation between the amount of contact side clearances, and 
joining reinforcement 
[Description of Notations] 

1 — Transparency resin material 10 — Contact edge 
11 16 — Fitting heights 15 — Flange 

2 — Nontransparent resin material 20 — Contact edge 
21 26 — Fitting crevice 25 — Flange 

3 — Reservoir section 

4 — Resin wire 4' — Joining resin powder 
41 — Melting liquid 

51 — Laser head 52 — Resin wire feeder 

53 — Resin powder feeder 

6 — Press member 61 — Roller 

62 — Press fixture 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DRAWINGS 
[Drawing 1] 




[Drawing 2] 




[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 




[Drawing 7] 




[Drawing 8] 
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[Drawing 9] 




[Translation done.] 
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